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The DNA of the invention are characterised in that they concern the whole or part of 
of genes, with their reading frame, to be found in Neisseria meningitidis, but not 
in Neisseria gonorrhoeae, or in Neisseria lactamica except the genes involved in the 
the biosynthesis of the polysaccharide capsule, frp A, frp C, opc, por A, rotamase 
the sequence IC1106, IgA protease, pilline, pilC, transferrin binding proteins and 
opacity proteins. The invention also concerns the polypeptides corresponding to 
these DNA and the antibodies directed against these polypeptides . It is applicable 
in the prevention and the detection of meningococcus induced infections and 
meningitis . 
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n 6048711 April 2000 Hinuma et al . 435/69.1 

□ 6461618 October 2002 Chen et al . 424/251.1 

□ 6600013 July 2003 Ruelle 530/300 



FOREIGN PATENT DOCUMENTS 



FOREIGN -PAT -NO PUBN-DATE COUNTRY US-CL 

WO 86/02557 May 1986 WO 

OTHER PUBLICATIONS 

Burgess et al . J. Cell Biol. Ill: 2129-2138, 1990.* 

Bowie et al . Science 247: 1306-1310, 1990.* 

Lazar et al . Mol . Cell. Biol. 8: 1247-1252, 1988.* 

Ellis RW. in: Vaccines. (Ed) Plotkin et al . W.B. Saunders Company, Philadelphia, 
568-575, 1988.* 

Sambrook et al . Molecular Cloning--A Laboratory Manual. Second Edition. Cold Spring 
Harbor Laboratory Press, pp. 7.2-7.44, 1989.* 

Martin. P. R. et al . : "Characterization of pilQ, A New Gene Required for The 
Biogenesis of Type 4 Fimbriae in Pseudomonas auruginosa. Molecular Microbiology, 
Aug. 1993, pp. 857-868, vol 9, No. 4. 

International Search Report for PCT/EP99/03 823 , Feb. 3, 2000. 

ART-UNIT: 1645 

PRIMARY -EXAMINER: Devi; S. 

ATTY- AGENT -FIRM: Sutton; Jeffrey A. Meade; Eric A. 
ABSTRACT : 

The invention provides BASB031 polypeptides and polynucleotides encoding BASB031 
polypeptides and methods for producing such polypeptides by recombinant techniques. 
Also provided are diagnostic, prophylactic and therapeutic uses. 

16 Claims, 23 Drawing figures 
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So; Magdalene Portland OR 97221 
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Nassi f ; Xavier Paris FR 

APPL-NO: 08/ 537361 [PALM] 
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PARENT -CASE: 

This application is a continuation-in-part of U.S. patent application Ser. No. 
08/326,670, filed Oct. 18, 1994, now U.S. Pat. No. 5,698,438. 

INT-CL: [07] C12 N l/21, C12 N 15/74, C12 N 15/31 
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ISSUE -DATE 
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PATENTEE -NAME 
Mullis et al . 
Ladner et al. 
Mullis et al . 



US-CL 
435/6 
435/69.7 
435/91 



OTHER PUBLICATIONS 

Archibald and DeVoe, "Removal of Iron from Human Transferrin in Neisseria 
meningiditis, " FEMS Microbiol. Lett. 6, 159-162 (1979). 
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Baggs and Neilands, "Molecular Mechanism of Regulation of Siderophore -mediated Iron 
Assimilation," Microbiol. Rev. 51, 509-518 (1987). 

Braun and Hantke, in Winkelmann (ed.). Handbook of Microbial Iron Chelates, CRC 
Press: Boca Raton, Fla., pp. 107-138 (1991). 

Calver et al . , "Iron as a replacement for mucin in the establishment of 
meningococcal infection in mice," Can. J. Microbiol. 22, 832-838 (1976). 
Cornelissen et al . , "Gonococcal Transf errin-Binding Protein 1 is Required for 
Transferrin Utilization and Is Homologous to TonB- dependant Outer Membrane 
) Receptors," J. Bacteriol. 174; 5788-5797 (1993). 

Correia et al . , "A Family of Small Repeated Elements with Some Transposon-like 
Properties in the Genome of Neisseria gonorrhoeae*," J. Biol. Chem. 263: 12194-12198 
12198 (1988) , 

Coulton and Pang, "Transport of Hemin by Hawmophilus influenzae Type b, " Curr . 
Microbiol. 9, 93-98 (1983). 

Dyer et al . , "Effects of Serum Carrier Proteins on the Growth of Pathogenic 
Neisseriae with Heme-Bound Iron," Infect. Immun. 55, 2171-2175 (1987). 
Fenno et al . , Characterization of allele replacement in Streptococcus parasanguis: 
transformation and homologous recombination in a "nontransf ormable^ streptococcus, 
Gene 130 : 81-90 (1993) . 

Gerlach et al . , "Characterization of Two Genes Encoding Distinct Transf errin- 
Binding Proteins in Different Actinobacillus pleuropneumoniae Isolates," Infect. 
Immun, 60, 3253-3261 (1992). 

Gotschlich et al., "The DMA Sequence of the Structural Gene of Gonococcal Protein 
III and the Flanking Region Containing a Repetitive Sequence," J. Exp. Med. 165: 
471-482 (1987) . 

Heller et al . , "Suppression of the btuB451 mutation by mutations in the tonB gene 
suggests a direct interaction between TonB and TonB -dependent receptor proteins in 
the outer membrane of Escherichia coli, " Gene 64: 147-153 (1988). 

Henderson and Payne, "Characterization of the Vibrio cholerae Outer Membranes Heme 
Transport Protein HutA: Sequence of the Gene, Regulation of Expression, and 
Homology to the Family of TonB -Dependent Proteins," J. Bacteriol. 176: 3269-3277 
(1994) . 

Hnatowich et al . , "Radioactive Labeling of Antibody: A Simple and Efficient 
Method," Science 220: 613-615 (1983). 

Holbien et al . , "Enhancement of Neisseria meningiditis Infection in Mice by Addition 
Addition of Iron Bound to Transferrin," Infect. Immun. 34, 120-125 (1981). 
Jarosik et al . , "A Functional tonB Gene is Required for Both Utilization of Heme 
and Virulence Expression by Haemophilus influenzae Type b, " Infect. Immun. 62: 
2470-2477 (1994) . 

Kellog et al . , " Neisseria Gonorrhoeae I. Virulence Genetically Linked to Clonal 
Variation," J. Bacteriol. 85: 1274-1279 (1963). 

Knight et al . , "Identification and characterization of a novel insertion sequence, 
IS1106, downstream of the porA gene in B15 Neisseria meningitidis," Mol . Microbiol. 
6 : 1565-1573 (1992) . 

Koebnik, "Structural organization of TonB -dependent receptors," Trends Microbiol. 
1: 201 (1993) . 

Lee and Hill, "Identification of an outer -membrane haemoglobin-binding protein in 
Neisseria meningitidis," J. Gen. Microbiol. 138, 2647-2656 (1992). 
Lee, "Isolation and characterization of haemin-binding proteins from Neisseria 
meninigitidis, " Microbiol. 140: 1473-1480 (1994). . 

Lundrigan & Kadner, "Nucleotide Sequence of the Gene for the Ferrienterochelin 
Receptor FepA in Excherichia coli," J. Biol. Chem. 261: 10797-10801 (1986). 
Martek and Lee, "Acquisition of Heme Iron by Neisseria menigitidis Does Not Involve 
Meningococcal Transf errin-Binding Proteins," Infect. Immun. 62: 700-703 (1994). 
Meares et al . , "Conjugation of Antibodies with Bifunctional Chelating Agents: 
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Addition of Metal Ions," Anal. Biochem. 142: 68-78 (1984). 

Mickelson et al . , "Ability of Neisseria gonorrhoeae. Neisseria meningiditis, and 
Commensal Neisseria Species to Obtain Iron from Lactof errin, " Infect. Immun. 35, 
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ART-UNIT: 165 

PRIMARY-EXAMINER: Hutzell; Paula K. 
ASSISTANT-EXAMINER: Hayes ; Robert C. 

ABSTRACT : 

The present invention relates to novel bacterial hemoglobin receptor 
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proteins and genes that encode such proteins. The invention is directed toward the 
isolation, characterization, diagnostic and therapeutic use of bacterial hemoglobin 
receptor proteins, nucleic acid encoding such proteins, recombinant expression 
constructs comprising such nucleic acids and cells transformed therewith, and 
antibodies and epitopes of such hemoglobin receptor proteins. The invention relates 
particularly to hemoglobin receptor proteins and genes encoding such proteins from 
Neisseria species, especially N. meningitidis and serotypes thereof, and N. 
gonorrhoeae. Methods for the diagnostic and therapeutic use of the proteins, 
epitopes, antibodies and nucleic acids of the invention are also provided, 
including the use of the proteins, epitopes, antibodies and nucleic acids of the 
invention for the production of vaccines effective in providing immunization of a 
human against infection by pathogenic bacteria of Neisseria species. 

4 Claims, 47 Drawing figures 
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ABSTRACT : 

CHG DATE=19980401 STATUS=0>The DNA of the invention are characterised in that they 
concern the whole or part of genes, with their reading frame, to be found in 
Neisseria meningitidis, but not in Neisseria gonorrhoeae, or in Neisseria lactamica 
except the genes involved in the biosynthesis of the polysaccharide capsule, frpA, 
frpC, opc, porA, rotamase the sequence IC1106, IgA protease, pilline, pilC, 
transferrin binding proteins and opacity proteins. The invention also concerns the 
polypeptides corresponding to these DNA and the antibodies directed against these 
polypeptides. It is applicable in the prevention and the detection of meningococcus 
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